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CLAIM AMENDMENTS 

1 . (Currently amended): A method for producing an enantiomerically pure 
a-substituted carboxylic acid, said method comprising contacting an ald e hyd e or k e tone with a 
cyanid e containing compound and an ammonia containing compound or an ammonium salt or an 
amin e , and stereoselectively hydrolyzing reaction components a r e sulting amino nitril e or 
cyanohydrin int e rm e diat e with a r e combinantly g e n e rat e d nitril e or polyp e ptid e having a nitrilase 
activity , wherein the nitrilase is sufficiently active to perform the hydrolysis in the presence of the 
reaction components, xmder conditions and for a time sufficient to produce the enantiomerically 
pure o;-substituted carboxylic acid^ 

wherein the nitrilase has an amino acid sequence consisting of SEP ID N0:2, or SEP ID 
NP:4, or an enzvmaticallv active fi'agment thereof, wherein the fi^agment retains the enzymatic 
function of SEP ID NP:2, or SEP ID N0:4 . 

2. (Currently amended): The method according to claim 1, wherein said 
enantiomerically pure a-substituted carboxylic acid has the following structure: 




wherein: 

Ri and R2 are each independently -H, substituted or unsubstituted alkyl, alkenyl, alkynyl, 
aryl, heteroaryl, cycloalkyl, heterocyclic, wherein said substituents are lower alkyl, hydroxy, 
alkoxy, mercapto, cycloalkyl, heterocyclic, aryl, heteroaryl, aryloxy, or halogen or optionally Ri and 
R2 are linked to cooperate to form a fiinctional cyclic moiety, and 

E is -N(Rx)2 or -PH, wherein each Rx is -H or lower alkyl. 
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3. (Currently amended): The method according to claim 2 claim L wherein said 
enantiomerically pure a-substituted carboxylic acid is an a-amino acid. 

4. (Original): The method according to claim 3, wherein at least one of Ri and R2 is 
substituted or unsubstituted aryl. 

5. (Currently amended): The method according to claim 4 claim 3, wherein said 
enantiomerically pure a-amino acid is D-phenylalanine, D-phenylglycine, or 
L-methylphenylglycine. 

6. (Original): The method according to claim 3, wherein said enantiomerically pure 
a-amino acid bears a substituted or unsubstituted alkyl side chain. 

7. (Original): The method according to claim 6, wherein said enantiomerically pure 
a-amino acid is L-tert-leucine, D-alanine, or D-hydroxynorleucine. 

8. (Currently amended): The method according to claim 2 claim 1 . wherein said 
enantiomerically pure a-substituted carboxylic acid is an Of-hydroxy acid. 

9. (Canceled) 

10. (Currently amended): The method according to claim 10 claim 8 , wherein said 
enantiomerically pure a-hydroxy acid is (S)-cyclohexylmandelic acid, mandelic acid or 2-chloro 
mandelic acid. 

1 1 . (Currently Amended): The method according to claim 47 claim 1 , wherein the 
cyanide is a metal cyanide or a gaseous cyanide. 

12. (Original): The method according to claim 11, wherein the cyanide is an alkali 
cyanide. 
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13. (Original): The method according to claim 11, wherein the metal cyanide is sodium 
cyanide. 

14. (Currently Amended): The method according to claim 1 claim 47 , wherein the 
ammonia salt has the formula NH2(R)2^X, wherein each R is independently -H or lower alkyl, and X 
is a counter ion. 

15. (Original): The method according to claim 14, wherein X is a halide. 

16. (Original): The method according to claim 15, wherein the hahde is CI". 

17. (Original): The method according to claim 16, wherein the ammonia salt is NH4'^Cr. 

18. (Withdrawn): An enantiomerically pure a-substituted carboxylic acid produced by a 
process comprising combining an aldehyde or ketone with a metal cyanide, ammonia or an 
ammonium salt, and a nitrilase, imder conditions and for a time sufficient to produce the 
carboxylic acid. 

19. (Withdrawn): The enantiomerically pure a- substituted carboxylic acid according to 
claim 18, having the structure: 



Ri and R2 are each independently -H, substituted or unsubstituted alkyl, alkenyl, alkynyl, 
aryl, heteroaryl, cycloalkyl, heterocyclic, wherein said substituents are lower alkyl, hydroxy, 
alkoxy, mercapto, cycloalkyl, heterocyclic, aryl, heteroaryl, aryloxy, or halogen or optionally Ri and 
R2 are linked to cooperate to form a functional cyclic moiety, and 




wherein: 



E is -N(Rx)2 or -OH, wherein each Rx is -H or lower alkyl. 
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20. (Withdrawn): The enantiomerically pure a-substituted carboxyhc acid according to 
claim 19, wherein the carboxylic acid is an a- amino acid. 

21 . (Withdrawn): The enantiomerically pure Of-substituted carboxylic acid according to 
claim 18, wherein the carboxylic acid is an a-hydroxy acid. 

22. (Canceled) 

23. (Currently amended): The method according to claim 1, wherein the nitrilase or an 
enzymaticallv active fragment thereof, is encoded by a nucleic acid sequence as s e t forth in 
consisting of SEQ ID NO: 1, or SEQ ID N0:3, or subsequences thereof encoding the enzymatically 
active fragm e nts fragment of [[a]] the nitrilase. 

24. (Currently Amended): Th e m e thod according to claim 1 A method for producing an 
enantiomerically pure a-substituted carboxylic acid, said method comprising stereoselectivelv 
hydrolyzing reaction components with a nitrilase, wherein the nitrilase is sufficiently active to 
perform the hydrolysis in the presence of the reaction components, imder conditions and for a time 
sufficient to produce the enantiomerically pure of-substituted carboxylic acid, 

wherein the nitrilase has an amino acid sequence having at least 70% sequence identity to an 
amino acid sequence as s e t forth in consisting of SEQ ID N0:2 or SEQ ID NO:4 , wherein the amino 
acid sequence encodes an enzyme that retains the same biological activity as SEP ID N0:2 or SEP 
ID NQ:4, or an enzymatically active fragm e nts fragment thereo f, wherein the fragment retains the 
enzymatic fimction of SEP ID NQ:2 or SEP ID NP:4 , and has a nitrilas e activity such that th e 
nitrilas e st e r e os e l e ctiv e ly hydrol>^ e s an amino nitril e or cyanohydrin int e rm e diat e to form th e 
e nantiom e rically pur e a substitut e d carboxylic acid . 

25. (Withdrawn): A substantially purified polypeptide having an amino acid sequence as 
set forth in SEQ ID NQ:2 or SEQ ID NP:4 and sequences having at least 70% identity thereto and 
having nitrilase activity. 
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26. (Withdrawn): An isolated nucleic acid sequence encoding an amino acid sequence 
as set forth in SEQ ID N0:2 or SEQ ID N0:4 and sequences having at least 70% identity thereto 
and having nitrilase activity, and fragments thereof that hybridize to the nucleic acid sequence. 

27. (Withdrawn): An isolated nucleic acid sequence as set forth in SEQ ID NO: 1 . 

28. (Withdrawn): An isolated nucleic acid sequence as set forth in SEQ ID N0:3. 

29. (Withdrawn): A substantially purified polypeptide having an amino acid sequence as 
set forth in SEQIDN0:2. 

30. (Withdrawn): A substantially purified polypeptide having an amino acid sequence as 
set forth in SEQ ID N0:4. 

3 1 . (Currently amended): A method for stereoselectively producing an alpha-substituted 
carboxylic acid, the method comprising 

(a) providing an aldehyde or a ketone; 

(b) providing a cyanide-containing compound; 

(c) providing an ammonia-containing compound or a compound comprising an 
ammonium salt or an amine; 

(d) providing a composition comprising a r e combinantly g e n e rat e d nitrilase-eM 
polyp e ptid e having a nitrilas e activit y , wherein the nitrilase has an amino acid sequence consisting 
of SEQ ID N0:2, or SEP ID N0:4, or an enzymatically active fragment thereof, wherein the 
fragment retains the enzymatic function of SEP ID N0:2, or SEP ID N0:4 ; 
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(e) contacting the aldehyde or ketone of step (a) with a cyanide-containing compound of 
st e p (c) step (b) and an ammonia-containing compound or a compound comprising an ammonium 
salt or an amine of st e p (d) step (c) such that an amino nitrile or a cyanohydrin intermediate is 
produced; and 

(f) contacting the amino nitrile or cyanohydrin intermediate of step (e) with the 
composition of step (d) such that the nitrilase or polyp e ptid e stereoselectively hydrolyzes the amino 
nitrile or cyanohydrin intermediate to produce an alpha-substituted carboxylic acid. 

32. (Currently amended): A method for stereoselectively producing an alpha-substituted 
carboxylic acid, the method comprising 

(a) providing a composition comprising an amino nitrile or a cyanohydrin; 

(b) providing a composition comprising a r e combinantly g e n e rat e d nitrilase er-a 
polypeptid e having a nitrilas e activit y , wherein the nitrilase has an amino acid sequence consisting 
of SEQ ID N0:2, or SEP ID NO:4, or a enzymatically active fragment thereof, wherein the 
fragment retains the enzymatic function of SEP ID NO:2, or SEQ ID N0:4 ; and 

(c) contacting the amino nitrile or cyanohydrin of step (a) with the composition of 
step (b) such that the nitrilase or polyp e ptid e having nitrilas e activity stereoselectively hydrolyzes 
the amino nitrile or cyanohydrin intermediate to produce an alpha-substituted carboxylic acid. 

33. (Currently amended): The method of claim 3 1 or 32, wherein the nitrilase ef 
polyp e ptid e having nitrilas e activity stereoselectively hydrolyzes the amino nitrile or cyanohydrin 
intermediate to produce an enantiomerically pure alpha-substituted carboxylic acid. 

34. (Previously presented): The method of claim 31 or 32, wherein the alpha-substituted 
carboxylic acid is an alpha amino acid. 

35. (Previously presented): The method of claim 31, wherein the cyanide-containing 
compound comprises a metal or a gaseous cyanide compound. 
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36. (Currently amended): A method for stereoselectively producing an alpha-amino 
acid, the method comprising 

(a) providing an aldehyde or a ketone; 

(b) providing a cyanide-containing compound and ammonia; 

(c) providing a r e combinantly g e n e rat e d nitrilase or polyp e ptid e having a nitrilas e 
activit y , wherein the nitrilase has an amino acid sequence consisting of SEP ID NO:2. or SEP ID 
NP:4. or a enzymaticallv active fragment thereof, wherein the fragment retains the enzymatic 
function of SEP ID NP:2, or SEP ID NP:4 : 

(d) contacting the aldehyde or ketone of step (a) with the cyanide-containing compound 
and ammonia of step (b) such that an amino nitrile is produced; and 

(e) contacting the amino nitrile of step (d) with the nitrilase or polyp e ptid e having 
nitrilas e activity of step (c) such that the nitrilase or polyp e ptid e stereoselectively hydrolyzes the 
amino nitrile to produce an alpha-substituted amino acid. 

37. (Previously presented): The method of claim 31, claim 32 or claim 36, wherein the 
reaction takes place in a single reaction vessel. 

38. (Currently amended): The method of claim 24, wherein the nitrilase has an amino 
acid sequence having at least 75% sequence identity to an amino acid sequence as s e t forth in 
consisting of SEQ ID NP:2 or SEQ ID NP:4, or m enzymatically active fragm e nts fragment 
thereo f wherein the fragment retains the enzymatic function of SEP ID NP:2 or SEP ID NP:4 . 

39. (Currently amended): The method of claim 38, wherein the nitrilase has an amino 
acid sequence having at least 80% sequence identity to an amino acid sequence as set forth in 
consisting of SEQ ID NP:2 or SEQ ID NP:4, or m enzymatically active fragm e nts fragment 
thereo f, wherein the fragment retains the enzymatic function of SEP ID NP:2 or SEP ID NP:4 . 

40. (Currently amended): The method of claim 39, wherein the nitrilase has an amino 
acid sequence having at least 85% sequence identity to an amino acid sequence as s e t forth in 
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consisting of SEQ ID N0:2 or SEQ ID N0:4, or m enzymatically active fragm e nts fragments 
thereo f, wherein the fragment retains the enzymatic function of SEP ID N0:2 or SEP ID NQ:4 . 

41 . (Currently amended): The method of claim 40, wherein the nitrilase has an amino 
acid sequence having at least 90% sequence identity to an amino acid sequence as s e t forth in 
consisting of SEP ID NP:2 or SEQ ID NP:4, or an enzymatically active fragm e nts fragment 
thereo f, wherein the fragment retains the enzymatic fiinction of SEP ID N0:2 or SEP ID NP:4 . 

42. (Currently amended): The method of claim 41, wherein the nitrilase has an amino 
acid sequence having at least 95% sequence identity to an amino acid sequence as s e t forth in 
consisting of SEP ID NP:2 or SEQ ID NP:4, or m enzymatically active fragm e nts fragment 
thereo f, wherein the fragment retains the enzymatic ftmction of SEP ID NO:2 or SEP ID NP:4 . 

43. (Previously presented): The method of claim 24, wherein the sequence identity is 
determined using a FASTA version 3.0t78 algorithm with default parameters. 

44. (Currently amended): A method for stereoselectivelv producing an e nantiom e rically 
pure alpha-substituted carboxylic acid, said method comprising 

contacting an aldehyde or ketone with a cyanide-comprising compound and an 
ammonia-comprising compound, an ammoniimi salt or an amine, and 

hydrolyzing stereoselectively the resulting amino nitrile or cyanohydrin intermediate with a 
nitrilase, wherein the nitrilase hydrolyzes the reaction components to stereoselectivelv produce 
e nantiom e rically pur e an alpha-substituted carboxylic acid and wherein the nitrilase has (i} an amino 
acid sequence having at least 70% sequence identity to an amino acid sequence as s e t forth in 
consisting of SEP ID NP:2 or SEQ ID NP:4 wherein the amino acid sequence retains the same 
biological activity as SEP ID NP:2 or SEP ID NP:4, or {ii} is encoded by a nucleic acid having at 
least 70% sequence identity to an amino acid nucleic acid sequence as s e t forth in consisting of SEQ 
ID NP:1 or SEQ ID NP:3 , wherein the nucleic acid encodes an enzyme that retains the same 
enzymatic activity as nucleic acid sequence from which it varies . 
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45. (New): The method of claim 1, wherein the reaction takes place in a single reaction 

vessel. 

46. (New): The method of claim 24, wherein the reaction takes place in a single reaction 

vessel. 

47. (New): The method of claim 1 , wherein the reaction components are an aldehyde or 
ketone, a cyanide containing compound, and an ammonia-containing compound or ammonia salt or 
an amine. 

48. (New): The method of claim 24, wherein the reaction components are an aldehyde or 
ketone, a cyanide containing compound, and an ammonia-containing compound or ammonia salt or 
an amine. 

49. (New): A method for stereoselectively producing an alpha-substituted carboxylic 
acid, the method comprising 

providing a composition comprising a nitrilase, wherein the nitrilase has an amino acid 
sequence consisting of SEQ ID N0:2, or SEQ ID N0:4, or a enzymatically active fragment thereof, 
wherein the fragment retains the enzymatic function of SEQ ID N0:2, or SEQ ID N0:4; and 

contacting reaction components with the composition such that the nitrilase stereoselectively 
hydrolyzes the reaction components to produce an alpha-substituted carboxylic acid. 
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50. (New): A method for stereoselectively producing an alpha-substituted carboxylic 
acid, said method comprising hydrolyzing stereoselectively the reaction components with a nitrilase, 
wherein the nitrilase has (i) an amino acid sequence having at least 70% sequence identity to an 
amino acid sequence consisting of SEQ ID N0:2 or SEQ ID NO:4 wherein the amino acid sequence 
retains the same biological activity as SEQ ID N0:2 or SEQ ED N0:4, or (ii) is encoded by a 
nucleic acid having at least 70% sequence identity to an nucleic acid sequence consisting of SEQ ED 
N0:1 or SEQ ED N0:3, wherein the nucleic acid encodes an enzyme that retains the same 
enzymatic activity as nucleic acid sequence from which it varies. 
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